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Abstract of JP2000038540 

PROBLEM TO BE SOLVED: To provide coating compositions capable of being readily checked and 
controlled with respect to the thickness of coats and accordingly, sharply shortening the time 
conventionally required for control of the thickness of coats to achieve drastic reductions in the coating 
cost. 

SOLUTION: This coating composition comprises a bisphenol type epoxy resin having an epoxy 
equivalent weight of 1 50-1 ,000, a curing agent composed of a polyamidoamine or the like, a color 
pigment in an amount of 0.3-5 wt.% (in terms of solids content) and a light transmitting inorganic filler in 
an amount of 25-50 vol.% (filler volumetric concentration) or a coating composition comprises a polyol 
and/or a polythiol, a polyisocyanate based curing agent, a color pigment in an amount of 0.3-5 wt.% 
and a light transmitting inorganic filler in an amount of 25-50 vol.%, and the opacifying ratio at a desired 
dry coat thickness to &mu m (wherein tO is 100-300) of this coating composition is not less than 0.94 to 
less than 1 and that at a dry coat thickness.tO/2 &mu m is 0.07-0.90. A heavy-gage anticorrosive coat 
is composed of this composition. ' ^ 
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ex (tKP4v>f;i/) — ;u-3^o>3M7;up 
— ;u ; h— v^U-fep — ;U^CD4§B 

t;u=i— ;u ;77tf7k Uf I — ;u. 4v'J I — 

? K ztf^^l JU* 7 oX)i,isy h^(D6tifi7;Ha 

— ;u (^>7h) : TK'J^U-bP— jK'J-xh^* 
fuv^'jn-m^it KP*Mb**ftifo«* 

*:7*;Hfc* -tr/\*v>SL Mfttt* x*K*S'»«*fr& 
S5»S*i£tf Uxx^utK'J*- /U. xtK^^tKU^— 
;u (7^^--ii/7 5 >^1±xtK^v) . tK'Jx— *t)\, 
7K»J^-;u*tc(i7^ yiu#y*— ;Kt^*UWf 6ti 

[0047] tp-et. x^u>^U =i— ^Pt°Lx> 
^'Ji3— 1.6-^*-*>v3j-— ^u-trP— ;u„ h 
ij^f a-;^p/^>, K>^ixuxu h— tK'Jx 
x^;utK'J^--;u. 7^7 <j;nKU*— ju^W* Liv 

[0 0 4 8] <tK , J5 l ^— ;U>*SP£T*J3^b*l£* c, J 
(-SHS) *2flJ2l±*^4<b«&«ST?fc-5o tK'J^ 
1.4-^* >S/^*— 1.6-^**>^*— )W 2,3- 
— ;u v or. a'- v>^;u^3^h-p- ^vP-ik v?>;u 

— ;u. 3-^ppft^f3-;k vftuv;k>>, v 
>;^^hh^x>, *v'J U>v>JU*:?£>. 1.3. 

vKf^]>y^-ik yft-i^i^-ik 4,4' - 
yft7i/-ik 2.2'- v^^;U-4,4'-^>J-v37xy 
v^b^h'Ov'^vHk yfti'JX'J 

[0 0 4 9] &tz±%Z&ft(D# l )T*—JU<DmtemtL 

*^±xxT^*fcliffl»xXT-;u*«*lf ±12 
SbMSItKU LTI3\ ftftMlzl*. x^u>^'j 



zi— ;u % yifb>^'ja-;k MJx^u>^'J=] — 

7KUx^u>^'jz3— t°u>^'j3— 
v^p tf u>yj =j— ;w h U ^p t°u><7 u =i— 
tK'J^p t°u>yjp— ^b>yji-Jk 

f U>^UP-Jk MJ^f b>v"UP-ik tKU^ 

ifUa— i.6-^-y->^—;u. 1.10- 

— ;k 7;u*>v^i— y^p^f>y> £ / — ;u 

^(D2ii7;u=i— ;u ; yy-fep— ;k mj>*-p— 

P/^> (TM P) . 1.2,6-^-y-> hU^— h'J* 
fp-;n^>, 2.4-vt KP^rv-3- tKP + y^f 
;U"<>£>. 1,1.1-h'Jx (t'xtKP+^fW ^ 
p/O. 2.2-tfx (tKP^fJi/) ;u-3^ 
<D3fa7Jna — ;u ; 'O^x'jxu i — ^^'J-trP 
— ;u^0)4<ffi7;u=3— ;u ; 7^t*^ K 'Jfi — ;u. + 
v'J I — ;u^(D5M7;u=i— ;u (^<>^'> h) ; v;nf 

^ K — 7PX/by7hf 

0 6i7;i/3-ji/ (^v^h) bh6 B * 

-et. yutn-;k h'j>fp-;^p/^ ^<>^ 
x'jxu I — ;u##*Li\, 

[0 0 5 0] ^tc. t'X7iy-^Ay-'U yyJl/X-f 

SO^'Jyv^x-f^Stffli^it^t'fSo 
[0 0 5 1 ] -tIB>iU*^hi£»Kte»i:Lr 

BL N- (2-t KP+vx^;u) ft?»j3-;H, 

*T5*i. >;^^hl^i (HSCH2 COOH) . 

> ^ h ^p L 

[0052] *mwx<ft\z&tiL<mL^ti%7$ i JT* 

>;u^^K^p t e ^r>^. tKlih'J^fP-i^p 
A^bTii) 2- 4<io^;u*^ hS^^-T^xx^f^-efe 

;Kt^ttl±. #3jR#]<t LT. tL<ttPlH«li:Lrfl6ffl 

[0054] <7K'J-r v*>7*— h36Wbffl>**We 
tKU-T V->7*— KRWbJHfc LTffl^&*L47KU>r V 
•>7*— hi Ltlt *i*Wlctt. ^^^^U>v^-< 
Vv7*- h CHDI) s *y'JU»VVy7*-h 

(XDI) s 1,3-bfx (-fVy7tM^) v<7P^ 
(TK^^fbXD k H6 XDI) , h'J L/>y-fV 
f>7*—h (TDI) . v^iiiM^vV V>7* 
— h (MD I ) . 4.4-tfX KVy7t hi/^P^v 
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— h (ND I ) % >fV7tn>v^fVv7^- h (IP 
DI) . y^^>'JL/>y>fVv7^-h (MXD 

I) % 'Jy>v>f7v7^-h (2,6-v-f VS/T*-h 
;rf5 L ;^:*J:? e P^— h) (LDI) . y^Ui^ 
>-2.4 (or2.6) -vV7y7*-h (TKffHfcT D I or 
HTDI). h'J^f^Wf U>v^f Vv7*- 
K (TMDI) . ^7-iv>fVy7^-h (DD 
I). h'J5>5-fVi/7*-h (TODD , p-7i 
-l/>y-fVv7*-h, h7>Xy^D^>U 

— v^V*>T*-K fh7^^yL/>y^Vy7 

h (TMXDI) ^<Dv/-f Vy7*- KS : h U ? 
iZ/^^h'J^V^-h, MJX KVy7^ 

— h^x-;u) ^3f-**7x— K l J y>xxf^ h U 
-fV>7*- K 1,6,11- ^t^^ h U Vv7*- 
K 1,8-y^Vy7^-h-4- V v7*- h > 
0$^. U.6-^^^L/>HJ^Vy7*-h, tf 

□ ^z?$ > h «; >r v vt*— hf^hu^v *>7* 

[0 0 5 5] J2l±lc|BKStif=-< V>T*— h*^&R» 
^-hOIM^LT, &<DJ: 5 ft* jutfe/'T £ KS?K 

#'J-fV->7*-Hfc -N = C = N-S£HI£L± : fC 
>fVv7^-K *;u^v-f 5 KfiHJ U>v-< VvT 
v7^- K = KS*y'J u>v-f 7y7^ 

^;u7f^i;-r h= KM.^-tf-^ ^u>v>r vv7*-k *j 

>T S K S * >8 v ? x z: ; u > £ > */ -f V v T * — h ft £ W 

[0 0 5 6] **WC»*L<fflL^&*l«7Ky-f V*>T 
Hi. ±i;U7fCv-r S Kgy7x-^^yy^Vy 
7*— K ^uutHv^T £ KM h 'J UVv^T V*>7^- 
K *;U^v-f S KIyV^t*7x-U>y<Vy7 

[00 5 7] -N = C = N-I$1itt^i3;i/ 

KfiiKU-f V*>7*— Hi. TlB(7>aT?«*rr 

(OCN-Rl) -n = C = N- (R2-NCO) 
[x£*>CD (OCN-R 1 ) . (R2-NCO) Ii. tK'J-T 



( i ) it HJ L/>^Vv7*-h (TDI) ,4 
y'JL/>y<Vy7*-h (XDI) . y^y'Jl/> 
y-fVy7*-h (MXD I) . L/>v>fV 
*>7*-- h (HDI or HMD I) % -fV*P>5-fV 
y7^-h (IPDI) . SfclifX (>TVvT^-h- 

(2) l/>v^ V*>r*— h (HDI or HM 

D I ) . <V*a>y^fVy7*- h (IPDD , S 
fclifcfx KVy7^-h>W) i>^n^^+r>^b 

a*. Tie^ ( i ) : 

[0 0 5 8] 

0 
II 

N / C \ / 

N N 



0 =c c=0 

N 



( I ) 

[0 0 5 9] -C^Stl«a£*t4< Vv7X L/- h« 

i7j^-ji/ (i) tint *i*fcn-ii* yy-fep— 

HJ^^P — ;U"^P/^> (TMP) . 1.2,6-^^r-^ 
>h'J^— h 'J >f d~;h^ 2,4-ytKD^r 
i/-3- tKP^y>f;^y^X 1.1 T 1-h ! ;x (t*X 
tKD + y^^) ^P/O. 2.2-tX (tFaJry> 

— ;u-3^cd3<it;up— ;u ; 
U y^UtP- ;H04f7i^- ;u ; 7^t* 

(^<yf 7 h) : VJUtf^K — -> K ^f^^^h 

[0 0 6 0] ±IBT^ h<D«jSja»tLTffll^ 

t>tt4 h'J U>v>f VvT^- h (T D I ) . ^y'Jb 
>v>TVv7*-K (XDI) . >^y'JU>y^V 
v7*-h (MXD I) . ^Wfb>y>fVy7^ 

— K (HDI or HMDI) . ^V*P>y<Vy7* 

— h (IPDI) % WVi/7*-h^f/W ^1 
n ^^+f-> (7K^^kXDI. H6 XDI) (ii) CD^Tr 

1.3-t*X UVy7*-h>f^) v^Q^-tr 
> % h'J U>v< Vy7*- h (T D I ) , *y'J U> 
y<Vy7^-h (XDI) t)<n^Ll^ 0 
[O 0 6 1 ] **WCfflt^tl*±IB 0)07^ h 

(i) <tex MVi/7*-MfW y^D^> 
§ (ii) t*«-tP«*-r«Cfcl=«fcU»&*L«o 
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[0 0 6 2] *J£WX*&&L<mi^t>*lZ>T&<? h<t L [0 0 6 3] 

(1) TMPi:zK*^XD I k<DT?f h 

CH 2 0- CO — NH— CH 2 — R — CB * - NCO 
CHaCHz-C-CHzO-CD-NH-CH^-S-CHz-NCO 
CB2O - CO-NH - CH , - R - CB * - NCO 
[^^©R : l f 3-:>*n^r->l/>*] 

(2) ^>^xijxij h— yU<hzK5IE-fbXD I t<DT?t? V 

C E-CHiO— CO — NH — CHi— R— CH« — NCO] « 



[0 0 6 4] ^^T'TK'HVvT^-htltffl^b 
*lMVv7^l/-h*it(* (*U-h«5t<*) 14. » 
*4>l=. «TE*(l)-e***t43«*l«*fctt2«BLt 

[0 0 6 5] **M■efflt^&i^4-<vvT^u— h«IJ6 
ft{4. fc<t*f4±»Lfct:;* MV*>7*-MfW 
v>7 n^v^if > (TkUHbX DL H6 X D I ) (DHMt*: 
it&fc. S**«bSK. -b**Wb&JCSff«:5c:i:lz«fe 
y»e>*L*o 

[0 0 6 6] *|§BJllcfclNTf*, ^U*>«BB»MSfa 
;ua^&S*G>*tt*£0>it [NCOS/ (ohS+sh 

£) ] A<»*0. 1-5. *?£L<I40. 2-4. £*b 
|C»SL<I4 0. 5-3. JftlZ&?£L< l£ 0. 7-2CD 

[0 0 6 7] *fc % #'J-fV->7*-hi:Lt*;u#? 

JLIBCD^&rt^v-f 5 KSM*'J<f V5/T*— 

i* % ztt&OTKu-f vv7^- hro^ttn o omssfl 
iz^lt. a*i m*tBJa±2oo«*«5feai. 

<l4 5M»fflJ2Ltl 5 0»*ffl*36. S&C:»$L<{4 

2ommsiJia±i ooii»*ao)iT?fflUb*iSc 

[0068] *>;U7Kv-f 5 KSM*'J-f Vv7^-^± 
K(Z>£5JS*T*flH^£. Ml=«KbLTMI*»JjiL 
*# £ J ^ U £ > ^ & # ^ £ o ± I S CD £ ? tK 1 J 

-;ufc j: tf/*fcf*?K U ^=J— ;u fc * l J -f v v7 h 



[0 0 6 9] <Jtfe«»>*«M-Cffl^&*t4»fe«» 

t matt z> m&mn t n 1: -c & « . 

[00 7 0] ttfeW&tt. ^ U» VWBttlHBJCtt « 
lb#J£^fc) i^HIto. 3-511%, » 

SL<l4l. 0-4. 8M%©M*-e#***iTl* 

[ 0 o 7 1 ] %^i±*«a4uhi4« >®mmm 

. #£L<143 0-4 0^%(Z>9J£T*# 
[0 0 7 2] <»RT»1t«lS>**Mlwflk4^L/^>* 

Bt^*4ffljS«5i4. ±eifj*#<&teiw. *&i::«™te* 
14. ±*Lfctfx^xy-;ufix7K*->«B«»ttdi* 

[00 7 3] t&pjmil^Bili. C©»5U* 

^ratt«»i4. **Rr*tt'T?fcy. ±£yjw**a>*« 
ic*y*a»ftLM4*«aF*t4fcto. ±«y»»iz»-r 
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muom&f >*-/x;uffiig£sg mm 

=? << ^—m±izm^m^m±m. y ma>aKia>tt 

[0074] <xx j r;u*Br«a>*»wic««^u* 

;u^M#JI4. -ta$ Lf:tfX7xy — ;ufix*K*->*« 

Ct'Wo C(DxxT-;u*pr»»l4. ^u*>»«t* 
U-fV>7*-hSHt»t08H 0 0 «*»!::» L 
r. 5-9 0ll»OlT?Eft**lftCitf»*L^ B 

»*T*y«*»i* L 
xxt-;u^ptii^ji4. »*ra*irefcy* ±*y»** 

(DSMIlzJ:yWI**LM*»l!l**u*fcto. ±«y*» 

«^5-f v-»-tiz**RTttttft«±*y«»a>a 

J£*Ott*i::»-5--f 4o 
[0 0 7 5] <^a>tecD^»>^f§0^l3^-&^u^ >^ 

[0 0 7 6] za>*5tt^L/*>»»S6»««*tt. a 

Ltft4««» (I) fc. #'J-< V5/7*-h3RflMt* 
*#t**LTft*«** (ID tayzmmtLX. * 

[0077] ggaa 

R>OttilttllKtO //m-COilWO. 94 
J£l±l*3H. #£L<(40. 94-0. 967?fcy, K 
lltBVt 0 /2 Wm-C<0«lK*^0. 7 0-0. 9 
0 . L < 14 O . 70-0. 85 (to 14. 100- 

300 dfc&efc^iciagu Ki»ftaift<afi£«5a>ffirE 

fc. ftfanmtCD&m (AE) £1 OOtt^its s 

^skd^*? hVtm<om«£iMR&wt<»&& (ae) 

I^fe^ (AE) #9 01SLt4:tt*J:5l=* Bfr 



ttlHUIkOMltMlLttKL. »*L<I4E 
S*-B\ *l^T% ±E<DJ:5l=Lr^5-f7— MS*L 

a**Wi*in*5Miwt*»»»t»*LTL^«. 

[0 0 7 8] **Mlc«Ste^«»ttfi£ttlxJ:*tli. * 
Six J: y R6ft^»ffliS«3<Dl£«^KC7>llgK^^HB-r^ 

S < Ltl^fift, 1 0 O |/mfc-5L>(44 O |/mj: y/h 
eRIRStO //mt'Oiil^O. 94tt±1* 
<7>JIS (to tfm) 1 0 O — 3 O 0 (/mi LfcO) 

[0 0 7 9] ±Ett»O r )i-; httBfl>fflt*HS« 
(AE) 14. VR* *ttf«LfcBrH<Z>J»$ 

«««rr*^£lx«fcyfr£*3*i4rt<* X0>g&gffl(4. 

[008 0] ±.E»K*I*. JISK 5400 7.2 
■^l**©»£**rzttoT«£S*t«. *»Blx«* 

HIT izMTK-f&o 
[008 1 ] *-r**Klc«4*ft«fiR1» 

« i ^L<(4fl / D v ^cDrn v isa5. *««M3«fetf^«a*S't?» 

[0 0 8 2] c(D**««*in*»»ttl»?fa»i:LT 
(4. (i) h'J/^v'J^xXf^Itft, fcit^ 
I*, (i i) fcfx;u3R«Ma>'>tt < fc t 1 0(D{!UM3fcaSa5 
(X. ^IxXf^f:^lffliXf;^^Lt 
LfcWBfci Atf^tMort JUtf^KfittfiS; 
(iii) 7*'JJ«tKD^ 
Sr 0 v ^S^^^I4ar a v ^!xfg#Lfct Kn^vS^ 

[008 3] Z*Lt>a>5^T?. **BB"C»*L<ffll^6 
til> h 'J 7;i/^v 'J ;uxxt . tf— ;u 
&«Mt ( i i ) fc «fc U«£rtt^t&*Q ±i >»ffi»ifiJS#'£' 

[0 0 8 4] < h'JT^v'J^XXf^I^* 
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(i) >zcd h ur;u^uvU;u3ix^;u^m^Wi. M. 

ft£ 2 0-65 MS%(7)S-CW LSf 
¥*&^^a (Mn) 7b<1 00 0-50000tfe^> 6 

[0 0 8 5] CCD h U TVU^Uv' U ^XXfiHi, 
(4. (ID : 

[0 0 8 6] 

[lb 3] 

R 1 
CH 2 =C 

c = o 

1 

o 

R 2 -S i R * 
J. „ 



[0 0 8 7] T^StlSc ca>a (ID Ri (4. 

R2 . r3 fcJ:tfR4 ^ x^;uS. :?D tf 

*yug£St>L. R2 . r3 ££0^4 (45lMxf|£:o 

+;Uvij;HXf^t LTI4. *#ftlx(4. fc<!:*.hf. 

£) 7^ [ J;Hh , Jxf^> , J;n^fJk t 
£ »j;uKhU>r v^ptV>'j;nxf;k (*£) r 
* 'J h U ^f;bv U ;uxx^;u^co<£5 i:r2 , r 
3 fc£tfR4 co h 'J7^Wy'J;nxf;k 

7^ U;u^TJUx^;u:7n t^y'J/ux 
x^;u^(Dct 5(cr2 . r3 fc^u:R4 (&5*,auS5£ 

[o o 8 8] *5§iBixfc^Ti4. ccocfc^^ h 'J7;Mf- 
;i/yuwxf;^ i a*a"effli^T*ck< . *fcza 

;k>'j;n^f;uo)rtTit R 2 . R 3 R 4 (7)5 

&(Df^mm^m^^x 3 £L±x*fc& t l < . 

*fcR2 . R3 te«fct;R4 (D»K*IR?-aA<5-2 IS 

jSo t <da<»* L t N o z(D£ 5 h 'J t;u^;u v 'J ;ux 
xir;uD5*>-ei4. *tix h'jr^i/'jwxf^ft 

flcGJSStt. fe^lMiCOcta^ h 'J7^I/VU^X 

7^ h u ?f;i/y'j ;uxx^;u£fcf4 mj-tv^ 



6, 

[0 0 8 9] Z0)£?U V x )7)\,*r)\,^^)\,?L7,n-)\,£ 

«*te*ifc»fl:*ft (x^ix>tt^isfDmsft) *jbo 

14. #]*I4. 7^'J;u&;*^;ux 

x^f;u. 7?u;Hxf;nxf;k 

u;u&2-x^;u^v;uxx^f;u. (>£) 7<£ 
u;uiv^p^^y/i/xxf;k T^u;uK> 
h+yxf;i/X7f;^o 7^'J;ui7^;i/ 

■L Sltxjk ?Pt o t>iex;i,¥0ex;nxf 

i>fjHXfil/ (MM A) A^L^^tU^o Z(D£oU 

mmai4. n^yv- (x^u^H^ISfDmSi*) * 

13. 3 0S£%&-t. #£L<(4. 5 011%^ 

[0090] ceo 7^u;H7;^xxf;i, 
£ . h U 7;i/^;k> U ;uxx 6R»**l* 

[00 9 1] z©*3<jrfflK»*tt*m*»*lctt. ± 
Lfcct 5 lx 1 m&tzl* 2 »£1±(Z>JlIE<DJ: 5 Mfttt 

»**i4f*5MMa ( h 'J 7i^;k> U /HXf^*»» 

ffi) jE><-&£*i-ci^#. ccD^5^ h l J7;^i/v , j;i/ 
xx^;uj£#ifM&l4. fO^ttli:Lt2 0-6 5M 

#£L<(4 30~55 

[0 0 9 2] C©*»*(DGPCa£lz«t4* 
¥&)#^g (M n ) (4. 1 000-50000, L 
< (4 2000 — 20000. IX$? £ L < it 2 5 0 0 
- 1 5 0 0 0. ^!X$? * L< 14 3000-1 2000TT 
fey. ^fcSfi^^S (Mw) (4. IS1 000- 
15OOO0. ^L<li2000-60000, $ «b 

iz^^l < li 3000-3000 o-efo£;i£#M£ l 

<. *fcCCD^M-&{*:<D^a^ (Mw/Mn) 14. 
SSI. 0-4. 0. »*L<(41. 0-3. 0. 4#IX 
»*L<(±1. 0-2. 5t?fcftCt35<a*Lt^ *fc 

ca>*M*f*a>* -i 5xiE»a« (T g )iti*i5- 

8 0°C. »*L< (42 5-8 0°C. ^t>!X^^L<(43 
0-70°C. ^IX»*L<!43 5-6 0°CX*$!>&Zttf 

jSlXfel+itta (2 5°C) (4. IS30-1 000c P 
s. »*L< (44 0-6 0 0 c P st^Zi^L 

[0 0 9 3] Z(Dcfc3<c*K^fi!t1±*«ft**BI«-i-* 
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lei*. «S.(iii««*«La*«:ira)^FStt*HftT. * 
tlOW^'JL/- h^5 0li%)Sl± (fl : 8 0 

B#fSBSK. 50-12 o°caS<z>iR*'e^ S/*;uM*» 

[0 0 9 4] Z<7)^5lCLr«t>tufca[R^«1t^a^ 

*tttf#*j|vci**. 

< bf-;u»»BS(i i) >*»Ht?#*«i!«D*5MIM£l& 
L < fcf=;u*»»(i i) It, 

Lfc tr=jus«ircfca. 

[0 0 9 5] C<DJ:5«:e=;WR»«(ii)4:LTtt. » 
■¥8-7 3 5 3 6*4*SL 7 - 1 08 9 2 7^ 

^¥7-6 8 45 8^«, ^7-6 4 9 

[0 0 9 6] za>£3£lf-/u»«»(ii)l±* Willis 

4fgg¥8-7 3 5 3 6^«l::E&$*VCl*«J:3l=« 

xxf;^7;i/3 -;u&Stf:£«;fca»^ 2 - 4 « g <d 
;u*/u*-efc*> 7* y /Hxxt;Ka) m 

CDglS (fl:-COOH % -S03H)|: % MttflStt. 

*UHb** ttfbtt, «MMM*o>*«fls*»i* 

fesi^iMti : Pi, tzmm 
■a>*«**ajt***c tic* y wre#*. 

[0 0 9 7] .tie T 7 ^ y ;u||ixf;Ka) £ L 

T I** T*'JiHfct-^;u. 
7^y;uB*>^p^*->;u*3^»if 6*u M^tt^S 

ilf$(b) tLtlfc «xtf. 7*»J;L«L ^ 

L/-f p-x^u>x;u*>il»3&«»if &4t. ^tem 
^tt^ttft**(*(c) <hLTI*. x^U>. 

»*<*if&*L*. ±E*Mfb**i*«JiM-SAMfc Lt 

I*. 2fiffiJsLtG>*H* «*.l*Cu. Zn. Mn. Ca. 
F e. AL T e. B a^7b<^lf b^L^o 

[0 0 9 8] <M^tt^fifp*;U7P>Kffit&*i«»# : & 

(tLTI*. (a) T^'JiU 
ib KP*->E»tt»#**<*£, (W *«flmct£# 



[0 0 9 9] C<D 7«'J;HtKP^>IB« 
(tKP*S/IB T^'JU-h** 
S^ttO (a) I*. et^iU*»tLT*JW»*»ttt* 
L«KlcfiJHte7?tttf*#-r*«***L. -CD (> 

*) 7* u;mt Kp t irit 

Sl¥8-2 09 0 0 5^1, SH¥9-2 8 6 93 
3*^«lcE«**iTl^*«t5tt*. 

R p - COO Z n -OH [II] 

CSC [M] RpltaHWMfcSr. ) t****L5# 
T-MI=l*«*iU**->U-h [II] T*fc<5 

[0100] [II] tf***L4. #Tfcl^ 

*iU#^S/iU»t*-r««« [II] tLX(D 7 
>'J«t KP*M««**«*«*. *HF-rti::*;u 
**->;u»t*-r««f*iz. 2«a>a»a>»bftft*t^ 
i**iMb*ft**a>*a>#aTTSi6Si4-* c fc i^cfc y 

[0101] C(Z)£5tt£l6(DBSlcl± % MfS^IHb^fc 
ftLM*7k»b*i±. ±E»»*a>*;u#*i/ju»i 
i^lto. 1 ~ 1 ^;u<d*t?jbi*&*u £fc7Ki*. ±1 
;utH^tv;uSi ^MzttLxo. 1 - 1 ^KDMTr^ 

[0 10 2] -LiB^BI [II] CDcfc ySftftftpJSSd: L 
Tl*. ffl¥9-2 8 6 9 3 3#^ttlzEK£*lTl*« 

«fc5l^ »^F-rtlc*;U7K**>;u***-r4«JIBlz % KW 
flgcoo. 5-5M*%CDaCD7K^. 1^2*0 
&¥£<Dmtty fe 4 LMWcifc* <h £ >£AQ L . S & iZi&S 
i=«fcy«**(DiMI»jhffla>att»«*tiaJinL. 50 

-20 0°C©aST? 1 - 2 OB#MSIt£l*3Wi<*:l\> 

[0103] »T«i3*;u7P+v;ua**-r«)»JiSt l 

XI*. »*LC(* 7^'J;Hl*(D*^v^ 
S^^/V — 7^'J;H7^1/xXt;I/ (« : 

IS y. c*ifei^(D«^(De=.;um*{*. #'Jixf;k 

[0 10 4] filttrSfcl^ L"CI*s ^^/-Jl,f(D7J^ 

t KP**>ffi»***«**a>ft¥J«i»^*i±. a*. 

1, 0 0 0-5 0. OOO, ^1(1*3, 000-2 

o, ooo-efcy. #v^iE»sa (Tg) 1*. -10 
°c-+6o°c. »^u<ii+i o~ + 4 o°ct?fcy . m 

fiffil*. 8 0-2 0 Otfc^o 

[0105] :(D (^) 7^ 'J;Ht Kp^vMS 

*A»^(*(a) I*, mmmmmf£to#\z. mm&tL 

X. MHt* 1-9 9SS%. ^L<li10-70I1 
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fy}tp\Z 1 ~ 9 9lf%, 13141 0-7 om*%CD® 

[0106] **wefflL^&*L*a»iiTi=«ftLfct 

Kn^>*St*LtUSl> (>5) T^'JiUliatt* 
(b) 14. bft^iU*»iLT«HtoW»tt* 
*L«»z*«llK»tttf*^-r4«***L. CO) 
5) T^Uil«WMMt*»*#i:LTtt. 4#BB¥5- 

i 7 i 0 6 6-»^«cB«S3h/ci**cfc5ti\ w^&m 

1*7 5 y »******{* 00 . fccfctf Z*i t>mJt* 
tf). (n)t*«*plttft TifecDmS{*j (a) ^^m^L 

«»*tttfl*2-3 0ll%, *K»fe*tf/*fctt 
75ymt^ftl*(D) ^&B»£*l*«#JMfr&< 

2-3oit%, ftoti*(A) *&i»£*i*i*#jii. 
tt*qw»a-r 40-96 ma% ( oo + (o) + (a) 

<7)*tK4l O Oll%) T?#S*iTl***(D*<»lf &*i 

*o 

[0107] :w54c (*5) 75 , j;u«S»tti:L 

TI4. *<*WIZI4. «7>'JiHift: [ (CH2= 
C (CH3) -COO-) 2Zn] . T^U^ttftft: 
[(CH2=CH-COO-) 2Zn] **<*lf&*l* 0 

[0108] *a*fc<fet//*fci4r 5-/K**-r*tf 

%<&l^*L^*1«ia±*LTl**Lfi. *I#tfco"C 
*2~3«WrcfcoTtiJ:<. IM*lftl^l4. 2-t Kp 
4vlf^ (>5) L/-h, 2-t KD + v^Pt° 

;u (*5) 7^UU-K 3-tKP^at> 

5) 75 U u-k 2-t Kn+v?f;i/ (>5) 75 u 

2-t KP+vifjl. (>5) 7^'J L/-h<hifb 
if/b (>5) 7^'JU-h, 2-t Kp+v^p t e ;u 

(>5) 75 U h?02-3lft ; fV-\>U—)\, 

H#*(f6*L*o 
[0 10 9] 7 5yl^«*fl*(l: LTI4. % 1 ft 
~3l3&(Dl^*lT?fcoTi e k<. <>*) 75-J/U7 
5 h\ ^7 5/if;i/ (>5) 75 U U~ hf^I 

i ~* 2 anrs^ ; y^wsyif^ 

(*5) 79'Jl/-K yiW^if/l/ 
7^'Jl/-h, yV^7i/ t°JU (>5) 7^7'J 
K y>f;i/7 5y^ (>5) 7^'J U-h, 

y^rsyifii/ (>5) 75'ju-h. 

7S/i^ 5) 75U;U7H h\ y>f^7S/ 
■^□tVU (>5) 7^7UiU7^ hWfifbn^o 



Ife. t*-;ut°p 'J K>. t*-^t°'ivx if— ;u*;u/* 
vr-;u*(7>*X9Utl%«ft If 6 *t * . 

[oiio] _tffi (>5) 79U;HIft*«) fe*L^ 
I4*a<*(p) ©3 i ti>-r*t^t^S^pTtg 

tt ^0ft»j (a) tLT(4. BlffifcJK* BatttlL 

5ftt**fl>i^*i , e»^Tt,*<, (>5) 75u;u 

&xX^;ug<Z>t,©±:LTI4. ftte#Jlz(4. 

5) 75UI/-K x^;u (>5) 75'JU-K n-3f 

□ tVu (>5) 7^UL/-h, i-^Dt°;U (>5) 7 5 
'J l/-h, n-^;U (>5) 75Ul/~h, i-^^U 

75 U U — h . t-^^;u (>5) 75 'J u— 
h. 2-x^;i^*v;u (*5) 75 UU— K ^'JJU 

(>5) 75'JU-K X^7«j;u 75 'J U- 

K ^'Jyy^ 75 U U- h«(D8gf»Hl%CDW 

St*:— >5n^**>;u (^5) 75'JU-K -fV#/U 
-;U (>5) 75UU-K *©B9Ug%<DJ|L*{* : 7 
x ^;u (*5) 75UU-K (*5) 75 U 

U- h^<D3?S«l^**tt:^3&^(f 6*l*o 

[0 111] -t<Z>fl&* (>5) 75U;U«. -T5a> 
It* 7^>8, 3/\5ll*o*^*>ifi^ c*i6 
o*;u7K>iia^&R»**t4xx^a; xfux 
t'-;ix h;ux>, o?-y^;uxTU>. (>5) 75 U 

□ -h'j;k Bit*-;k 3fpf*>Kfx;u«A<*if 
6*t* e 

[0 112] Z(Dcfc5<i:**#M). («. (a) 14. 
-F*l 1 «*fcl4 2 ia±«frftfcttffl t^* C 4: A<-e# 
4 0 Z(D«fc5tt*«*Mk (n). (a) 3b<^m^**LT3S 
4 (>5) 75U;u»a»***«*i*<D«k¥iS» : f-« 
14.^^5, 0 0 0-1 OO, OOOlIt'fcy, ^37 
Xgg^I (Tg) 14. -2 0°C~ + 5 0°ClItfc 

So 

[0 113] Ctf) (>5) 75u;u^r Q v it^a^<* 
(b) 14. RS>^*4M^*(3. ^BI»<hL-C. 1 
-9 9lf%, $?^L<(41 0-7 0MS%<Dg-e#£ 
*lTL^*c:tA<»*L^. CCD (^5) 75U;U^®r Q v 

*t*»$. M«ffiO)*SLfcftffllC3b/i:4>fi«it. fc 
cfetfte»ttlz«*L*«|S|||z** 0 

[0114] cco^a^ (^5) 75 , J;uKa»*»* 
S^*£gii£1-*(3I4. »|BSF5- 1 7 1 0 6 6H V S 
IcE«(D*ftlc*r*Ltf J: < . ^J^[4-tl5^m^**CD 
#«»J|L«Ullz*t[6-r**<D±E (>5) 75'J;HS 
»*M) . *KSfccfct//*fcl47SyS*^-r**S 

rffe(7)maftj (a) ^. h;ux>^cD^^j<h;g^ 
L. ^v*;uS-&BB*&»Jcd#STIz6 0- 1 8 0 o CC0;^ 

jg-e5-i 4B#r^?t^m^-r*ii4cfct> 0 

[0115] »HB«ffl±giJg» 
rttt«WB±«ySM»£ LTI4. (7^+7K) ^. 
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^ ■>mm&mwn±m y «»t»if * c t *«-e* -5. 

[0 116] *«KI=fi6ffl$*i-5#1-iKSSffi-hl6ya»i: 
LTIi. WHtt. f*3»tt. a*tt»*#au t7U^> 
36. x?K*->3&, T^7 U^3feXttJftS!Hb7K'J^-U7-f > 
36 (*fc=fA3R) t»-efc4Cti«»*L<. CO<fc5 

fcrtaaa-tayaatLTtt. rzL--?'j> cms 

45) J (*a£K (*) 8. -fV>7*-HWfi2* 

(as«) j . rxtf=i>^'j >hb (as*) j (+ 
(*> tttJK'Jrs KT 5 >a«B 2 afix 

7t«*->«ai*±aat») . r^/w^x.^ cas 

*) J (*SM¥4 (SO a. iHt!K'JtU7<>I± 
aa*) s ^7<7U7 0 0±m (WS«) J (*aa& 
(*) §L r*y;u«B*±aa»> B£BlfSCi*« 

[0117] *aajl±ayag 

«<Dfl|-C*lffc*aS6«*fflt^C4:^-C#4t*l=, 
#*aaBti&a**Bl** = t tt'tS. 
[0 118] flfi«W-«»C0J:5&. SS<fi©j?^at^-lCj; 

y **»a t £+as*<f£ y a <* ti-sasssroa l l* 

SSTt-li. B*tt. Watt, ttatt. aaicJSCra 
tK*->36. 7?'J;UB. t&mittil'JI-ls?* >3fc (Jfi-fb 

=fA36) aa$fe(2JMrtta*ffi$f aasaits -<t*< 

[0119] ^*i&c)*a»a±aya»i:L-ci*. -r 
v>r*-ha«ffl2affl'7ix*>»Baiaa»fl!) 

rx--7ij> oas*> j (+@^*4 (*) a> . ait 
*"'J7 5 KTs>a«a2aHx7K*5/«a*±aa» 
Tnnf^>^'j>±m (as*) j (*aa» («o 
a) . riea>7ij>HB (as*) j cfaaa 

(*) m . aaftTKu^-u^-fi/SRiaaa© 

-y*x±B OSS*) j (4>B^*4 («K) K) . 

;u«na±aaa(D rr^ 'j7oo±i (as*) j 
(■fsaa «*) a) m<m-f b*is„ 
[oi 20] *asErflH^ft£±ffiro#a#i=i*. a 

a. aaa. a*«-»HB«. a**, aa. »aaa 

a. *©a(DB»«BJ&<a*i|x-C^Tt..fc^. 
[0121] *^BJT'I±. ±2ELfc^7'f "7— HCDfi-a 

**aaaibL-c&«*a (aibR) ASflaronffis 
ai=»a-*-*i=i*. mz.it. i7uz7^u- i7- 
x^u— . aaay* ay«ri:*aai=«fc*iisj: 
i\, &fc\ ±ts^ : 5-f -7— flisizfca:*.. i&ai=j:y. 
a. aa. *#» aa. a», ft^onaa 

B«a**a»-aaLrtj:t^ *fc. ±eawii. 
->>-^-— ^-c*ai:aai-*n-aLTffl^-c4i«feL>o 



[oi 22] at. c©*5 3Etaa©aa*i*. aaa> 
u. aya*a&ti*a»©aa-a^ii'<Eiri=tJ: 
ya«py-ai=aa**i<pt^ aa<D*£aaa{*(= 
aa**i* tfx ^ — ;uflx7K*->aaa*a»aa 
aafctt-^ui'^aBRaaaaaa c^-rv-) 

l±. BS.IS1 50~800g/m2 ORX'. 16 0 — 6 

oo<imaaai=aa*#t. *©aaBBtt. ioo~ 
300/1 mug-t? fe y . ttflMaMEoaaaa * 
aa>a^7-f7-B±i=a**tL*#*a»*a*»a 

ttR&j^aai*. #Jx.l£2 0 0-8 0 0 g/m2 ©it. 

50-500/1 misstsffjih., -troaaaai*. 

3 0-3 00// mSSt? fc y . KJIBtt*1-«a>*t-»«G> 

— 3 0 0 g /m2 CDS7?, 4 0-3 00/1 mUS^IC^ 
aS*L, -troteaaaii. 3 0-1 5 0/lmlS-e* 

[0 12 3] £jS. I7WX7*L/- B#|C|*. «jU£. 
1 * (ffift) EE : 4-8 k g f /cm2 St. 22fc (a 
») EE: 10O~18Okgf/cm2 gg. 

aa 5 0 - 1 20c m/»aai=aa*fr*»aT*Ltf 

[0124] *fc±a«-aaroaaiiai±. 4#icig5££ 
tt-r. ^^iig, a»&*i*aaai=atTasRs^r 
a-eau* **if*iiir"3T;tj:<, aaat?** 

A:Lr»6*Lfc«a (aaaa) i-i*. 

a. aa. aa. a. a#K-yf ttirroaaaaajsif 

*<aif b*t&o 

[01 25] $g>i-*«kt?i*. #a±ayaatti=a 
titz t*77i; — ;usx7K+*>«aaaaaaaa*fc 
i*->u*>aaaaa«aaa*. n«jan©«ji.tfa 
aas (^-v^sp) . xmsp (igps^as, /\H7i?> 

, 7tx-;uh*a, /<7^ h^^afflo^-f-?— t 
LT^ffl-r^is, aaaa<Daaaaa>Mi«:cttaa 
*a-r-5o 

[0 1 2 6] *J6Wfli, M-«0>«fel=:±f2roJ:5l=a8 

a tf?+i) . ±a5aitai (/\-7i;>7*i) . *-;u 

L*^*afcni:±aya^7 
-r-7-^a-braa-ri>^(tit«fcy, *^Bjroam 
a<. *y-a»a-c#*. 

[0 1 2 7] 

[fiB^coan] ^aai=a«aaaaai^ aa©» 
iRroiSfflf 1 fcitff oa > h D-/i/j§ 

ai-aL-c^fc^a^aicsa-r-sc aa 

[0 1 2 8] 

[aaai bit. *aa**aai=j:y*ftai=aa-4- 
*HB^ii. z*i6aaai=«tya?>»a$tL*t 
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[01 29] skTommmviz* mm. c^m) 



[0 1 3 0] ftfc, 
B 1 il^^to 
[0131] 
[11] 



4- 



3S > 

A 2 

4- , 

*r A 

H ^ 

^ A 

v 

< 



K CD 



■K 



K 
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M 

m 

a 



A 
» 

m 

K 

M 
o 
3K 
IB 



CQ 



m 

H 



4k 



AJ 
ft 



< -5 
H -I 



IK 



4> 



I 

Ob "N 



A 



rrf 



A 
V 

4* 
m 
■K 



-\ -\ 
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n 
^ H 
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A 
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5 



K ^ 



V 
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[0 1 3 3] m2m-m+&-£!&f&<03t$— ;u&xtK* 

921 



[0 13 4] #*-;u3Rx»K*->»Btt«***a»-r 

[O 1 3 5] 
[i2] 



















rv i 




K - 3 


H — 9 


H — 3 


H - 1 


fc - U U 1 - 7 o A 


01. 


c 1 - Oil 


in 

0 l . 1U 


01. £U 


01. 1 u 


la. UU 


y^r^r-^ 1 b (1 U 




4. UU 










NKK-F ^4/^ 


or tA 


27. 40 


27. 70 


Qi CA 


no An 
Zo- UU 


ic- UU 






C OA 

o- SO 


D. fU 


q cn 
o- bU 


r j f| 




CD P-BO-7 OX 












ZZ- UU 














5. OU 


T I TO N E R - 5 N 


2. 70 


1 1 A 
1. 10 


r\ oa 


7 Aft 


a on 


















L L - 5 0 


A OA 


A OA 


u. zu 


9 1 A 


ft AC 




r*-f u ^ 6 6 0 0 


1. 00 


1 AA 
1. OU 


1 AA 


i aa 
1. UU 


1 AA 

1. UO 


1. 5U 


■r>f X'<n > 2 0 1 


0. 10 


0. 10 


n i a 
I). )0 


A 1 A 
U. 10 


A 1 A 




■jr-r *'*o> 4 2 0 0-20 


0. 15 


0. 15 


0. 15 


0. 15 


0. 15 






13.35 


15. 05 


15. 35 


9. 05 


16. 09 


13.50 




2.70 


2.40 


2.40 


3.50 


2.30 


4. 00 


PGM 


5. 10 


4. 70 


4. 00 


6. 10 


4. 50 






1 CIS 


U* OU 




Q Oft 


ft 1 A 






91.00 


90.40 


89.50 


94. 10 


89. 00 


93.00 


?y *^>f K TD-96 6 


6.20 


6.40 


7.50 


4.00 


7. 60 


7.00 


TA P 


0.10 


0.10 


0.10 


0. 10 


0.10 


0.30 




2.20 


2.60 


2. SO 


1.50 


2.80 






0.50 


0. 50 


0.50 


0.30 


0.50 




m<m : [um 


9.00 


9. 60 


10.50 


5.90 


11,00 


7.30 


[MS? 3 


10D. 00 


100.00 


100. 00 


100.00 


100. 00 


100.30 




91. 0 : 


90.4 : 


89.5 : 


94. 1 : 


89.0 : 


93 : 




9.0 


9.6 


10. 5 


5.9 


11.0 


7.3 




a 50 


1.40 


1.00 


9. 10 


0.26 


5.00 


t o [ urn ] 


124 


182 


240 


46 


400 




! (at to) 


0.96 


0. 96 


0. 98 


0.98 


0.80 






62 


91 


120 


23 


200 




jBfi$& Cat to/ 2) 


0.85 


0. 72 


0. 74 


0.84 


0. 48 





[0136] m-kmnommm k^5^ h-^s 

Lfc 7 0 X 1 50 X 2. 3 mm(Di3S(Z % ±EBWt«» 
(K- 1 - K- 3 . H-2 % H-3) L^^L^5^I^ 

[oi3 7] ^ibtitzummz^i^x. asKincfcs 



<h L. »3taHfe*;i (JIS K 54O0, 7. 4. 2 
■T. *tc. «e«IKOIJK£:Rin*^:(DHft$Hll^L. 

[0138] coBffli**!*. *a>ay-cfcft. 



<|^«S*> 

4 ••• AEtfl. 2<. /)OS2 (^ftyiBBStltt^) 
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3 
2 
1 



[0 13 9] 



[0 14 0] 



£3£ (fcSaWK<J:STifc!B^©g&S«) 





* 


i ft m 


it « 


t m 




1 


2 


3 


1 


2 




K — 1 


K- 2 


K - 3 


H- 2 


H- 3 


2 0 


1 


1 


1 


3 


I 


4 0 


i ; 


1 


1 


5 


I 


6 0 


3 ! 


2 


1 


5 


l 


8 0 


3 


3 


1 


5 




1 0 0 


4 


3 


2 


5 


1 


1 2 0 


5 


3 


3 


5 




1 4 0 


5 


4 


3 


5 




1 6 0 


5 


4 


3 


5 




1 8 0 


5 


5 


3 


5 




2 0 0 


5 


5 


4 


5 




2 2 0 


5 


5 


5 


5 




2 4 0 


5 


5 


5 


5 


2 


2 6 0 


5 


5 


5 


5 


2 


2 8 0 


5 


5 


5 


5 


2 


3 0 0 


5 


5 


5 


5 


2 


3 2 0 


5 


5 


5 


5 


3 


3 4 0 


5 


5 


5 


5 


3 



[i4] 







* jfe « 


Jfc « « 


i 


2 


3 


1 


2 




K- 1 


K — 2 


K — 3 


H-2 


H — 3 














1. 2 


113/0.95 


182/0. 96 


222/0. 95 


38/0. 96 


790/- 


2 


97/0. 93 


133/0. 89 


192/0. 87 


32/0. 94 


670/- 


6 


58/0. 83 


75/0. 67 


115/0. 73 


L9/0. 79 


311/0. 68 


9 


43/0. 71 


54/0. 51 


86/0.59 


14/0. 72 


233/0. 55 



[0141] [±SfcyMM>»*feteKIM 

X h$Qf^ Lfc 70X150X2. 3 mm<Z)ffl«<Z)K-® Cl 

t*fe«KJ»3b<2 O 0wmt6S«fc5x7-X^L/-^ffl 
L>tilL, 2 0^T?2 4B*|IMH*LfcSL Sft«ft* 

y^-u^-r >3S.t«y»» (*n^*4 (tt) na« 



^7 — — L 2 0°C"C 2 4B#Hf£JS L 
X, Ki*«£»fc. mME<DttK*tt*K]Btfa&&^ 

lCSSLfcM^*S-& (J I S K5 4 O O 

9. 9fcmsa) izttwit. 3 oammttmmz'u^t- 
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[0 14 2] «***4ai=*-r. 



[0 1 4 3] 

[is] 

*4« cta^a-e^esac) 





* m m 


it « *r 


i 


2 


3 


i 


2 


3 j 




K - 1 


K- 2 


K - S 


H — 2 


H - 3 


H- 1 
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